Bioresponsive hyperbranched polymers for siRNA and miRNA delivery.
This work presents the novel use of reducible hyperbranched (rHB) polymers for delivery of RNA interference (RNAi) therapeutics. Cationic poly(amido amine) hyperbranched polymers that contain different contents of reducible disulfide to nonreducible linkages (0%, 17%, 25%, and 50%) were used to form interpolyelectrolyte polyplexes with siRNA and precursor miRNA (pre-miRNA). Atomic force microscopy (AFM) revealed rHB complexes of ∼100 nm in size, which exhibited redox-activated disassembly in the presence of dithiothreitol (DTT). The complexes were avidly internalized and showed no cellular toxicity in an endogenous enhanced green fluorescence protein (EGFP) expressing H1299 human lung cancer cell line. The highest specific EGFP gene silencing (∼75%) was achieved with rHB (17%)/siRNA complexes at a weight-to-weight (w/w) ratio of 40 that correlated with the ability for this polymer to successfully transfect pre-miRNA. Evaluation of temporal silencing levels over 72 h revealed incremental knockdown that reached a maximum at 72 h for the rHB (50%) complexes, in contrast to maximum knockdown at 24 h that remained relatively consistent, thereafter, for the rHB (17%), rHB (25%), and non-rHB complexes. The role of particle disassembly for intracellular targeting and modulation of gene silencing addressed in this work are important considerations in the development of this and other next-generation delivery systems.